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i ROHM AND HAAS COMPA 

i NY 

7:A^}tl'^m.m 19106-2399 ^>'y)V 

yfyT. -i-xx h 100 

i Z;<U;^^*Bl7=-+1tX'J-N77096, tjL- 

I Xh>, ^KV^y-iX- h-5-f:/- 5643 

(74)f^aA 100073139 

#a± =fffl ^ (^1-2=S) 



(54) \.mm^Wi ^^^ntc^fi^^t^. -fn\f.vyti^^7^'))vm^mM'^. mm-r^ysm 



(57) [wm miE^) 

A) 7 vo 1 %=tO^V^7'DtfU>> 
B) 7'^'Dlx-i->:£#t;rg^3fefiE;yxSJ^^L. C) 7 

^m^tirzm^<Dmmm^m-r^m-&ft^m a (c«i6& 

L. (E) Ti"JJWK*^trg^^B£;i!fX&#5XS. 




{ 2 ) 

I 

CM*^l] (A) (1) 7ft:«%d:0^l.^:/PtfU' 
>, (Li) mm. ( i i i ) yi^mm,. HJ:!/ ( i v) 

< it) 1 0®ISie»MlSSr#L. l»eSj««:*<K^g« 

fcWTrabO. (B) Sj^;Mfieiii^ii>7^£< it) 1 

^flStL. (C) Ti7Dl--i'>^-^tfrm^^feBKiI^i:^XS:il?i 
3^Mg§(C*iViTi^^b. (D) Ti/DU-r >$#tfi^a) 

®^«^/d:< tfe 1 oSr^ti-fef^T^O. (E) 

tx, 3 2aa%~5 5S«%03Ti' ij;i.K*'^tr*14T 

mm. 2 i5«<75:&ffi, 30 

S^X h U •yA-(C#fc^L> i^'f&T^ iJ;US!X h'J-A 

tt{iS#IXhU-A*3±t/ttjafiKXh'J-AS:^i;$ 
•t± 1. c i $ e. (c-^tJW*:® 4 ts«<75:^ffi, 
[W*«6] hU-A : *tt7i"J;Ug^X h 40 

U-A®Jt^7&^2. 9 : 1~3. 3 : lT*-i)gf*JS5 

[8f*Jl7] fflS>0^. ffltili^X h'J-A^r'jTt^-r^- 
A€:*-r-5ffta3#)x h g yn-\zm^\.. %Mi(nm±m 

ffiiKix h 'J h «J -A^i^^sn : S 

xi-'j-A35tfflsaExh'j y/i-jce^;^sn. i^tKxk so 
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'J — A 43 J; IX h;i/X>/'f y y'^D t;;i'7'-fe7^- h u -y-'f 

h 'J - A i; $ -fr-S C i * ^ ^ JC^tf M«« 5 

CW*«8] tttiJ^XNU-;//t-Xh'J-A 

^i!^7i< it) 1 oroi^;!^- KTi7 U JH!^S:^;^A{C#t 
i^L, ;^J^AOh-y>'A^^i?SEX hU-A€r. 
^A«;}< hAA^e^JU— u;P^X h 'J-ASr^i; 

;UX>/-ry7'D t°JUT-fe7^- hX h iJ-A. *5=kLN*. 
e.«fcffla?«x h U •;//1-tCU-y--1'^?>»U$n-57KttX h 
ij -AJC^J-lt-S ^ 6> {C-^ty»*« 7 

[if*^9] fflgj^i. i^S^x hU-A^S^®?^®;^^ 
AJC^i^U. ;*J7A«)h<yyA>€>ifS!^^i;$-li-. Ti' 
'JJUK**7A<D3l^ hA*^?)^';!/— h'7^'J;UK*^A 

*5 ^ KiR^e s ;i i * ^ 6 fc-&tj^*« 8 ib 

[|f*«lG] iSJ¥7KttTi"J;i'S!X hU-ASrSa 

^i-X h 'J ■yA"-(C#t|^L. mmTKi^T^ U;US?X 1- U- 
A;>^^>@@^*l^i-r^Ci*^t^. u )v 
g!X h 'J -A^«K-r'5*&, 
Clf^JK 1 1 ] mSt^i. SSiJ-X h «J -y/l-T&^ecoil 

ujus^x hu— A^jamnt-^ii'^T. h;ux 
e.a*i$n5*^i^x h'j-Ai^M^-ar, ata^ixh 

U - A:fe J:t;CJJ}8iSX h U -A S:^ i; $ d i * s 

Clt*^ 1 2 ] mm^T. h 'J - A : TKttT U ;H?X 
h'J— A®Jt^*«2. 9 : 1~3. 3 : IT^-SIt*^ 
1 1 

[w*^ 1 3 ] mmf)^. ffltui^x h u - A^ u ^i^-f ^ 
n. fK*a«^±i?ij*^:ti^A(D h-yyic^jn^n, tk^sj; 

tXhJl'X>/'f VT'ntfJl'/'-tT^— hOX h^)-L.W.U 
tCttffii^X h U -y/t-X h 'J-A7!»i*fiK$n ; ^ etCftS 
JSf^X h U-A*^*a5lf^X h u ■y/-?-ic#fc$&$n. 
X h'j-A*iJ:C/^h;UX>/''f vypt;>»l/7'-feT— h-U 

■it-i' i7 ;ux h 'J - A * ± i; $ -frs i e> tc-^ty if * 

«l 1 1 K«c?);^ffi„ 

CM*:5, 1 4 ] mm^. ttUi<I^X h 'J -y/l-X h U - 
A^'>;^£< it) io«^;u-KT^^U;UB!MS*7Afc 
;^;7ACDh-yy;»^e)fifKXhU-AS-. *5j:Uf 
;^^ACO;}^hA75^^i';l'— KT<:7UJH?X h'J— A*^ 
CS-y- : $^{C7K*5j;OJh;ux>/'ryype;i'T-t:5=- 
-h$:, ffiicfcttaii^x h u •y/i-fc'j-b-'f ^;i/$n§ 



( 3 ) 

3 

[Mj^s 1 5 ] mm^^. mm^. h u -A^mmmsti 

tc *3 1 j- S KiRSfi fft^T ^ r <h €r ^ ^. tJ a»^« 1 

im^m 1 6 ] mmA^. mu >, h;u-r vxostt 

;UKSr;^ ^ A® h AA^ ^1 <»: * $ e. {C-^tJif 

Hi 1 7 ] m^mmmm i roKjs:s(c*5(,iTia 
1 8 ] m^Wkmm^f^ i <^)Sjs:sg(i*n.»Ti^ 

Ca He +O2 —Cj H3 CHO + H 

C2 H3 CHO+ 1/202 —C2 H 
[0 0 0 3] zfa\iU><D7i7iJJVm^<D2 7.y^—i^(D 

^mmmmitii. mlt. ^>7'AMjsfi^ffli/^TfT*:> 

^ («»Jx.(^. 3|£H!Hrff^4 8 7 3 3 6 8^©fa«S:# 30 

(eBJ;ttS:. 7l^H!!#frm4 5 2 6 7 8 3^(DtZm^ 

©iRit(c*3t^T*t4x h ij-At^tt^-e-en. 

cfc D^V * ;t « T ^7 ij ^ ;i <»: T ^ 5 , 

CO 0 0 4] ii»ICO^'>xAS*S^yp-trXtt*fflT-* 

^ttcDfci*(c. T^p-feXT^jQ.ssij.kt^Sft^SJiSns 50 
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miHtm 1 9 ] l^32^<^^*t^2 <Z)Sf&8gfC*3t,»TI» 

[0 0 0 1] *»H^tt, mi*3J:yc^2ox-7"->'©s 

[0 0 0 2] 7'Pt;u>A^e<35Ti7 ij;UKroSiji«. *5l 

LT. »fflcD2X5"->'«J«^{l;Sf6tr*3t,>-rjifT-r 
^, mi(DX^->'{c*3t.iTii. :^Ptfu>ii^^. 1$ 

^<b$n. s^sic (I) : 

0+^ (I) 

^(11) : 

COOH + ^ (II) 
'&^^tbiz\tm^ b < ;f5:V>;<*r:XAT*S t— 

{bH, «LT, ^S;^;#j;yx§t^m^<^w?^4~7ft:fS 
%w. M*£:#):tfx«^M^£i^'t'«7'peU'>igS^*iJffl 
UTff*5n-5 (5iea!|tff^4 8 7 3 3 6 8^<7):^J^A 2 
CD 4 2 - 4 6 ff#,Bl) o 
[0 0 0 5] 3^ffl!t#rFS4 3 6 5 0 8 7m6^nm4 8 
7 3 3 6 8^tt, :/Ptf W>i8SI/'^;US:±#5-t±-5C 

tfctoT. yp-fe;^ro*«i4/«g;^*[pi±S-&sp.1)a 

-5 :/p-fex«^ >xASjt£;syp-tr7>$:<5Effl l-t*3 0 , 
^ntCctD. m^i^umm^^ti «2 6ot:) . m 
mii^a\di'>(D^jvit7!}m<m^^ti ii. 1-2. 

0 : 1, i(f*U<ttl. 8=l;0/hSt^) . iSSPCOK^^S 

(D!^mXi7 my^^tl^A^ (*iaiKpff^4 3 6 5 0 8 7 

(1. 17-1. 6 6 : 1) jiJjD(Z)K**3±tX^fg14;y 
x*?^2rox7^->?wSJ«:Stc#t*&$n, ^LT5J«:Jfi 

« fg 2 ® 7. 7=— © # A ^ n -5 ftfj fBJ ^ ^ <7D !^ « T' ^' X 



{ 4 ) 

5 

<Dmi<DKit^mzmmizmm-c'^^mmA^mm\^. -a 

)\^m^(Dttfmumit=s:^mizT^<D\zit^mmm^iz^ 
^i-fs.m(omm^^-r^^oiz. m2«x5^— >?©sjcs 

^M^mm-t^z.ii, 10 

[0 0 0 6] ^KDT.y^—i^ffi^OiZ, Bjj^14®r=l^*5 

mz^mLftrnm^mi^fsii^^, Mmm.<r>^a\dvy^^ 

m^^n^^^iix^w,2(r)X'f—'j\zmimvx. mm 

mt^m^m^murr^'Si-mts.L'^zmfS.^ri^. ubsa 

[0 0 0 7] J;oT. yDtf^>*-. 
-5 : 

(1) J:DiJ>S«7KLA^#ffiL;^c^i<7)-tr, iOiftiSSro 30 

v^y^ (downs t ream debot t I 
e n e c k i n g ) *«^J6 6tl ; 

(2) TKttTi' U;U^(cig8gSn^7K*^J:0^7iliCD 

(3) «$&ia^#)5rtijnL. •?-n*^-±#Lfc:^Dk"u> 

[0 0 0 8] *5!iq«-ffi«Hci3i.iT«, (A) ( i ) 
7ft«%J:0i^Vi^Deu>. (il 

i ) *5=fcCX ( i v) 'i^f3.<ii^\'D<n^m>^ii 

U ; KSJCStiSISWSftl!© (contact tub 

m.m.mm\t.'yy.}vn\zw.m.^ri. Ki«:gg->x;KDrtgi5« 
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(B) Rjt;»fie«|ig:'>fd:<i:t>l:p© 

XSrJ^fiKb. (C) 7i7DU-i'><&-&tJjg^^fi£!^:«/X 
*Sl32^SJC*itiTJ^ab, (D) Ti^nU-O^^-^tf 
?l^*fie#i:tfX*m2®S;S8g{c«S&U : K^2®Sl£: 

x;Kz)rt8B«^j>/a: < 1 1> 1 o®isiea®i^«r^ 3»e 

il«E#:*«MI»eB®i®S:aiaL. «-ffiM«fiTi' D ^"f 
fj:< tfe 1 o-g-tyfecDTSO. ^^\z (E) Sje^figtl 

[0 0 0 9] *:^l^co:5ffittS 1 ^#HgLTClC-es¥a! 

;*/x«i»3g«ii§2fcps&$n. i^^^ti^o jfcvi-e, 7 

X«©iOlSg4(c^^&$n. -?-CTttrg-%^fi6;#i;^fx*^ 

[0010] ^ffl^n-sypfcf u>«ffiic®v— xd^e. 

■5 /j:^«ti<0#)H^ffi§t-r ^ t 3 $ t. Ai-5fiJ * L 
TV^^. yp/N°>«=fcD^fSttfci:;^*X^J^(c»#^-r-5 

m^y-:fJxti^^zmymmmt&m.^rz^tm^^^zx 
0. ^y~:»7.^mm^it^<D\z!ii'Wt^n^mm(nm 

sN-Sr(gzt$-e-^o -BEbT. fb^^SiT'U-HcoyPlfU 
>«6 %Slr(DpJj^{t©^SiE!^^WLT*5 0. MSti^U 
- K(OyPtfU'>«4 0 %S-eOPH^ttCD^M#l**U 

[0 0 11] yPtfl/XlSELT. Sf^mfiEi^^'tC. K 

ViT«. yPfcfU>ttS*£:iia*fi#»©7. 0 1~llf*:«{ 



( 

7 

7. 5~9^*:|»%cr)|tSST#ft-rSo 

[0 0 12] KjtMfS.'^'pffimmit. ±m(DKit^^ 

(I) (II) iZiHf^mitR!t^=S:m^-r^<DiZ 

S/i£:ffl^#»4'WSE5ll : :/abfU->it75n. 6~2. 2: 
1. 0, »*L'<«1. 6~2. 0:1. Ohf^^^m 

Sjtc:mfiK#ICD 1 0~4 0ft:«%. *f^L<ttl5~25 

[0 0 13] J5^c;;ffifis;ti*f<5effl$ns^ffitt:^x«. 

JiJiEWSlt^iC (I) *5J:t>' (II) {C*3tiT^$n-5S! 
tt. -S?{t:B?*. ^'J-i^A. T;i'=f>. :/aA-> 

LT, ^S14:tfXtiRjESMfig#iroaa5®5 0-9 9. 9 

ifSb<tt6 0~9 9. 9ti^m%X'$>^o 
[0 0 14] ±ai<73=fc-5(C. SiEt:mfiK!|^tt, )^^!^®iR 
7 - X col^Kfk/jtli^gi® fcsex©***^ i L- T^3gffl 
T'5«)lCji-r'5^StS;tfXS:iJ^fj: <<!:*) 1-3, ■ttittc-^ 

x<?5gi55j-tuT. ^rc\itit^m&^i$^i:iyxmm^n^ 

MLT. :>Ffttt;tfX««*;ftS^;RjSfftS&mfi£<^®0. 0 0 
1~49. 9ft:«%, <lf*L<«0. l~20#:«f%T- 

[0 0 15] Rf£;|il4oJ;t/3ttvx;l/*3J;tJfffi^(7Di^ 

mmm\t.. ^mo^v^^^ 256783^;^ 

5 1 5 1 6 0 5^; ^^XS K^f ym^^n 2 2 0 1 5 2 8 
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^Sf?!^® (diluent material) 

i-) , TJl/S/vU^r-h (A^-f h) . T'yy^h.. 

{h:;*3;Vv'^A. gg-ftvy^vr^A. vy^^->r>A^^^-> 

'^-XOT^lS. iffiiJ^£«BIR#l««. C»Jx«. No r t o 
nChemical Process Product 
s Corp. . Akron, O h i o *■>?)fl^^K"y"4?— 
hCDDenstone (S^FS«) ^-l* ><i:LTA#-aI 

[0 0 16] SJ^:ffifi5;!^tt#f?#iM*®ja-rswc. S 

s-e^niiPi^^n-So %\(r>7.'7—-j<n>K)^>.mzio\^^x 

[0 0 17] mmi:n^m^<r>m-^mtmwti»m^K) 

*Mk, *3j;D^VD-trxcD^f^*frtcfJ::i;T«fb-r5. 

Xttff^7P — ^':7> ( f 1 ow down) f -SCO 
[0 0 18] yPtfUXOT^DU-f >^C0, *dJ:0?T 

(Dmmti^. :$i9tm<D:^mz^\,^xm.m^n^:ziiA^X'^ 

3 7 7 5 4 7 4^:^3 8 9 3 9 5 1-^:113 9 5 4 8 
40 55^:^4 075127^ ;^4365087-§-;m 
4873368^;«5144091#:lg51772 
60^;ll5198578^;|g5264625^;^ 
5739391#;^5739392#; m^^ff-iUm 
i>M|g9 7/3 6 8 4 9 #:j3<fcC/*:l-ys#l^liM^2 
1 1 4 6 8 l#{CWS^;^?nTVi-5, 

[0 0 19] «-Sf£;?§<osift{5^^Mi^«. "to^mmz, 

50 irij;HE®iR^$:iKlit-r-5fe*tC. *5<fcD^fiiJ«*#** 
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Kjt^iMimm^'^^zi&i.^m'^^zit. ^«<7)y 

u^>vf)^yi7 u jim^z^it^tiu^^a^-c^m^myr 10 
^X'&^oo KftsmLmt)mmzm^m'^\z{t. yaeu 

[0 0 2 0] m:^mmmiL^Km^<Dm^^mmwL^mm 
m^mmmm'^(Dmmzi^\,^xmwi-f^mm'^(D 

m^m^m^2 5 ot:-4 5 ot:, jff^L<ti2 8 ot: 

-3 8 OX:(DUm\zmn^tl ; ^2(DXy'-i^<DRJt^m 

(Dmie.mmmt2 2 ox:--4 3 ox:. ttf^v<\t2 4o 
x:^3 6 or:(Dum{zim^n^o mmum(D}d-^\t 20 
m&mmi^umj:D 2 ox:--7 ov.^x. m&mmi$-(D 
umo^mtiz^'^^zmmx^^. mvx. mmmmi^o) 

^it^x^^Oo mm^t^itT^izvt'DX. ^(Dm^^^ 
^t>n^ct.^m^nx^^^o zin^morz^^z. Kjt^ 
sjS7&^±^f6n, mm(Dmx(D7^au<y:^j:zj^T^ 

[0 0 2 1 ] m&mmmtK}t^s^[N^K}t^^^m^K}iB 

X(Dmn^m—yj\^ (cocurrent) J,z^rz 

(countercurrent) \ZWM^ 30 

(Dmnt.m:^\^{zmm'r^:i^i^m^L^K *a^tf^^ 

4256783^;^5151605^;||57393 
9 1^; t5i:CXH-f !yH1#l¥2 2 0 1 5 2 8^Ji, m& 
mMi^<Dm—:^\p^. 1g:^fo] (transver 

se) (bypass) (DiMti^mm^ 

^tM^@^i^>-ai;US;S^S (contact t u 
be fixedbed shell reacto 

r) {z^^f^mm's^ckzs/'^yyji^mis^m^&L. m 

^mm'r^rzib<DKJt^m<Dmmifzm^^mm\t:^mmm 
(D—mti.xmm^n^. ^^\z. /-s-yyMt. n-jy 
in^m L V ^ fis ^ ^ ci: -3 (c. ^rzW{vy)V(D 
f^<Dmmf)m\\:.x^^m\z^m^n^z.Lf)^x^^. 
[0 0 2 2] mBMmm^:^%m<r>m&^^yxmm'r 
^(D\zmr^^M(Dm^mm»x$>^z.tmx^^. «e 
LT. ^.^mmmtmm^. $f*L<ts4o-8o, » 
^L<ti5o-'7 omm%<Dmmti'}OL.^xuQ 0- 

20, JF*L<^i5 0^-3 0SS%O®5§^:>-hU«:>A 

TS^o m<Dmmx\t. mmmtmmti^)OL.^tz\tM 50 
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<h;!^^*T#, ^rz\^mm^h'}oixffimmm.(Ditm(D^^ 
x$>^z.hffix^^. m,m^n^m'^\z\t. mmi-vy) 
oix\tm.vx. '^x<Dm.^^<D2 ommx^x. $fiu 

LTfi. (oleaginous) ^i:a^''&i7£<7) 

^)yj:^zz)V(D^or^mB.mmmw. mmz±v')oi^. 
[0 0 2 3] _haiCod:^(c:, 7^u)\^m\tm^m. mx 

mxnt:>n^o 7 )im^^tsi^^^^m:»::^it. m 
Lx. ^um\z2 0 o'c^4 0 ox:xm^^n^o $fs 

L<\t. T^^J)im^^tsi^^^^^:^'7.U^um{Z2 

5 ox: --3 5 ox:xmi^^n^o ^&i\zm(Dum\^. ml 
T, 3 or-i 0 ot:<7)igH-efe^o SfSL<ti> 
i^(Z)ffi^ts4 or-s ov(Dmmx$>^a ^^Rm^mf^ 

T'Dtf l/>#fc|Siiig<7)W:^^iO. 3 5:1-1. 5:1 

yci\:iu>m^mmizM't^itmii^o. 3 5~icd®h 

[0 0 2 4] ^it^jtiKiRyDirX(7)r«iT<Da'&^i*tf 
^<D{z£^mx&^. ^mum±mt,Lx\(^. tKn^y 

> ; 4-;< h^i^yjLy—Jl ; 4 -X h 4^i>:7 x / — 

;i/ ; 4-yp3}^^'>:7xy-;i/ ; 4 -:/h^v^:7xy- 
;i/ ; 4-^y h4^v:7xy-;i/ ; tHP4^y>^y^> 
XI/X-5"JI/ : 1 . 2 -v^t KP^'>^>-if > ; 2 
h^'>:7xy— ;U ; 2. 5 -v^^PPt HP4^y > ; 
2, 5-i/- t e r t -y5^;H:: KP4=^y > ; 2-T-tr 
^)V\z KP^y > ; t KP^y >^y^>^/x-h ; V 
- t e r t -y^)U-ha:t^i^ K ; v^- t e r t -7 
a;UxhP:t^'>K ; 2. 2. 6, 6-y^hy^^)U- 
tf^U>^x;U:t4^-> ; 4- t HP=*^'>- 2, 2, 6, 6 

2, 2, 6, e-T^h^y^^Jl^-e^U vXjU:^^^^ ; 

4-v^5^;uT^y-2, 2, 6. e-T^h^^^^u- 
If^'J >^x;i.:t^>^ ; 4 -y ^ y - 2. 2, 6. 6-t- 
h^y^;i/-e^u vx;u;r4^> ; 4-x5^y-r;i'^^ 
>'-2. 2. 6. 6-^h^y^;u-e^'J vx;i/^:^- 

v;2. 2. 5. 5-7^h^;<5^;l/-enU vx;!/::*-* 
v;3-T^y-2. 2. 5, 5 -7^ h ^pC^;^- tP 
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U>?n>iU:t^i/ ; 2. 2, 5, 5 -5^ h ^ i - 

^^-9-- 3 -71f >^^P^>^;U- 3 -:<i-^f> ; 2, 
2, 5, 5 --rh^p^^^U- 3 -tf DUziJI/- 1 
V- 3 -;^;i/*J>K ; 2, 2, 3, 3, 5, 5. 6, 6 

Itt. *43cfcZ>'^y ^-a)^.aS{cSc?(/iT 1 0 0 p pm 

- 1 0 0 0 p pm-effiffl^n^o m±m\t. iRum^zm 

(/^^.titrioliTtS. m±m\t3 OOP pm-r 0 0 p p 
[0 0 2 5] fgypfcf UX^t^&yD-feXJCcfcoTJ^^^ 

c:nti«i?7Kl4T^u;i/g^7; hu-AchPftfti-So 20 
j£$n^c7)T\ i^yptf ix>#fc*&ypirX^lci:DS?i^M 

[0 0 2 6] flii<^Sitlltc4Dl^Tti> «J?7k14Ti7U;|/g^ 
xh'J-Afi. ^-<7)S/^;;g§(7)ypirxc7)^7^cj:, 5?iJ<7)^ 

«jP7KttT^u;ug?x h'j-Atiifis^n^o se so 

hA^yUT. ^^ji- (light end) 7.h^)vn 

-5tc#fc*&$n, -ecTtiT^pu-r >, yptf:^>T 

yPbf;PTir7^-hfj:i:^^t5'SS5i^7:?^*^*$n^o 

ts^a^WSyp-irXfcA-So 

CO 0 2 7] S®$n?t«»7K1tT>J7U;i/iKXhU-A 
Hgg^i-X h U A- 5 ^tidT. P o d b i e 1 n i a 
k«&m§l6*5ct:D^Ka r r;^^A7(Cfft*&$n. ^dT* 40 

(raffinate)Xt- U — A t^J^^^n-So 

[0 0 2 8] ^i^-tf, mm^r^^jjimma^^y^ hu- 

AtlffltB4^jXhU^y/^-8fCfit$&$n. ^CT^iTKtW 

;US?^5ci;t5g^S?Tfe'5fflttii^X h U ^>a'-X h U-AtJ^^' 

X H U - Ai3 J:^/ h;UX>/-f V y p bf ;UTiiT— h CO 
*«SUi1SlXhU-AfC^J^ai;^n^Cli::^^-e#-So W« 50 
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14SttS1^X hU-A^ct^WffgX hU-A^iffl?5fSX 

^?&^^IS$n^7KX hU-A43J:t/h;ux>/-f yyp 

e;i/T-{r7=— H(7^uit-r^;i/x n u-a^^u^o 

[0 0 2 9 ] JfitB^lX h U ^y/^-X h U-Ati 

^Jl-\^tl^Al OifZm^tl. ^^Tti, S^^7i»^*;^7^A 
Oh^yy;!i^6S!15$n. ^;i/-KT^^U;UKX hU-A 

<Dh>yy:<i^6c0g^SEti^g^K^@;^^Al KCMbtl^ 

;i/-KT^'j;Ug?;t^^AtrM$n, i^S^tl*^A<D h^y 

[0 0 3 0] mm-yaiiTsiDmmrjimmmm^n^o 

T 57 U ; UKX h U - A 4* (O 7 ^7 u J^t S ^ 
^tnti;Jj:^;:5:(.^o H l <7)M©fi6®5^X h U ^y /I- 5 (D 

A-C;&^^<h;^^*-e#-5. 6@5i^X h U ^y A— tiTiJ7 n 1/ 
-r>, ype:t>T;U5='t: T-tr hr^UT^t: 

U;U^X h U-A^'E>l^*i-^rca6{c^3gffl$n'5o Xh 
U ^y tf>^;tfX^/itJ^MtiU4^<^- (reboi I 
e r) <D^^f)^(b^m^n^:itf)^X€^^\ SfcJiTK 
M^. ®iR^m^>^-;^/x. t)L<fi'^a])^(;)® 
^7^)^6cD;^'XT^'5;ich;5^^'Z:#'5p SiJ?*-efi, SS5i^X 
hU^yA'-(D;J^ hAtiU4^-r;i/$n^ (r e bo l 1 e 
d) :ztf)^X^^t}\ ^rz\t^n.^^7i(i^T^^J)Umf)^^ 
(D^m^^Xh^J yy^^(D{z{^m^n^z.L^^x^ 
y/'^—\tmmmizjft. 8ot:-'ioo 

1 0 0-2 0 OmmHg, jffSU<^il 6 

0 - 2 0 0 mmH g <DJ±tlXm'^^n^o gS5i^X h U 

S®5i'tiiS/S^3tcuth^^;u$n. yP'trX(7D^tt:C0 
[0 0 3 1 ] TKttT^ cmetcRg^^n^t) 
^ A * ;t ji^K* i^OA omtammmt^^xmrn $ 
c t out) :ztf)^x^^o mmmt^mt^m^x 
^}iy>mm^<D^ofs.m(Dmmmffi:i\^^Ti?'))vmz^ 

[0 0 3 2] TKttT^ U;UKX hU-Ati, SS^X h 

x4^-A^ai;T^;5S;$n>5o 53^^x+-acoS i <7)X 
etiTkttX hU-A;0^eW«4^X hU-A-\cOT^U;U 

odb i e 1 n i a kjftaig&6, Ka r vti^I^l^tc 
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SHW^I^JX h U— Af'tttiiSnSo ffla:i:/n-feX« 1 

liT^fUJUKX hU-A : *«#IX h'J-A<oetS&aS 
WKfi'^— xroit^ (ma ss basis rati 
o) ItmmmzitS : 1~0. 8 : $?SL< 
«*t£T^^ iJJl-KX h 'J-A : *-«4^X h 'J-A<D#t^ 
jSffi«©Sg'^-XC0H:^«*S{6<)fC«l. 5 : 1~0. 
8 : IT'^^o *r^J§j^ : Ti^'JJl'^cOJt^ttiffS L< 
«2. 9 : 1~3. 3 
[0 0 3 3] 'J;UBtX h 'J-AA^^)<DT^ 

>. -f yyDtf;i/T-tr5^-h. *5J:o:c:ne)CDrl-&fj** 
#^f^n■5. h;i<'X><h'f y::fDtf;wT-tr5^— 

-feT^— K(73Jt^«l : 1~1 : 4 CO«!HT*S CI i^^T 

^-5. SfSL<«. hJl/X> : -ry:/ntf;UT-tr7"- h 
«lt^«l : 2~1 : 3c7)«SHT*-5. fStUT'D-trXti 
2 h ij-A^fl«-r-5. -::5©x h U-Aiiftsm 
#JX h>J-A±:l*«n. jli|^«<DT^"J;US!*3J:tX^m 30 

fa;^©x hU-A«ttf5?gx hU-Aimftiti. ia^J^S 

[0 0 3 4] Td'U^l'ggttaiiKlX h'J-AfC*5tt-57i^ 

U;W^tt. Ti^'J^P^ttffil^X h'J-A$rffll±5!|^X hU 
>y/1-8(c«$&-r^;ii:(cj;0. ^ lcmi3$n-5 C <h 
Tit-C^S. ttm#»X •7/'?-«^@*^AT*-g>Cl<»: 
7jiT^-5„ m^t)^Alti^—-yh\y^ (sieve t 
ray) ^mz.m-f^ChA^X'^^o ffltB^IX h 'J -y /I 
-it, T-i^UJUSEttttJ^IX h>J-A®^^»^S2:fT^fe 40 
s&JCfiefflSnSCtAi-e^. ^«<i:UT7K:feJ;t^h;UX 
y^P f^UT-feT^- h*^'7t--A'-^-:/ 
m^m<D7i/ 'j;i/SEi3J;z>'it^*^tJttt±ii^x h 
'J -^/l-X h U-AfS;J^ hAA'>e>^5&$n-2), ttffi^lX 

hu-y/t— ttA^Wfcfie ot:~i 1 ccOTia^-e. 2 

5mmHg~7 5mmHg®m;'3-ejtf^Sn-5. WSL 
<«, tttti<I^X h 'J -^//t-fiS 0'C~9 S'CcOtaST', 
4 0mmHg~6 0 mmH g ©lE:^;T#fPSn-5. 
[0 0 3 5] ft[iLB^xh'J v/t-{;:tettsa:^*it6tfs 
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tf. n - y xx;Ut h*P + ->;i/7 5 >*fc«-?-©^S{*: 

fgffiT-<7)a-&€riStf-5fci*(C, yjL/^7 
rpTZj ;5^*fflT- softs. «lt?fd®Wffl?:cS 
ti. ^ffiC0^±^iL-T(i. 0. lppm~5 0pp 
m. mn<Dm±^]iiUTit, 1 0 0 0 ppm~5 0 0 0 
p pmcD«!H-CS-5. J^SLti^1t(C*3t,iT«, m.n<D 

■So 

[0 0 3 6] tttl3#)X h U h-yyA^^)^^^^^! 
S7K*3<i:y: h;ux>/-f y yp hf h«7KttS 
mi^x h u -A*5J:tX h;px>/-f y yp e;i/T-fe5^- 

h^WISStti^IX h 'J-AlC^i-lt?.nsc:i:A^T'€S, 
h;wx>/'f yypbVuz-kT— Hx h U-AttfflUJ!^ 

fti-v^. $e>fc. atisgifc'j-y-'f i^^usn-scidt-c 

TKttX hU-A«}S^JSX hU >y/t-9»C'J-y--f 

[0 0 3 7] ttSiftx hU >y/t-9fd:^S*7AT-feS 
C ttSfSEX h 'J -y/l-fittaiyPirX*^^ 

a»f^X h'J-A*3=tZ>'atli'^X h'J ■y/^-»^e.*ttX 
h'J— A^Stt^O. Cltlb>«X h U— AtC-^Stl-5# 

mmm^mmx-mir^. x i-u-yh:>i^;tfx«U3i^'f ^ 

(C«8 QIC— 1 2 O'CWfiST. :^affiT^f^$n-2). 

<ff*L<«. iftsajx h'j 9 5X;~i 1 ot:© 
sft-cjtf^^ns. cti«. )^*ox h u-A^5J;oth 
J^x>/-1•yy□e;^7•fe7^— hwuit-f i';ux h'j- 

AS^U^-S-S, J^tKX h'J-A«7K«^i^ia<i:LT®iR 
SMfCMSAv *7fcti*tt7'i7'J;i'B§§^i^XhU-A$: 

y y n tf;PT-fe7"- h «iBf fe;S«ih?Rlw#ti^x h U - A 

^*i;$-&sA^, s/iti«&aixgfeL<(ift6m%x 

s. 

[0 0 3 8] iia¥SCD7^^UJU^*#tftt{15i^X h'J >y 

A"— X hU-AUX h<J—I^=&'Pf£< th 1 OWi'Jl'- 
HTi"J;i/^^g*^A 1 otre^^L. ^^;U-KC07^ 
UJUi^X hU— ASr;^;^A(DAtihA*^t>^*bOO. 

>;/5^ifix hU-A**7A0D h-yyd^e>»iH-r-5e: 
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^ ^) )vmt) ^ i^\^^Mm\z\i. 7 o'c~ 1 1 orwsffi 

3 0mmHg~6 0mmHgCOflE:/3-Cjtf^^tl-5. 
»*L<«. ^';U-h'Ti7U;i.g?;t;^Ali8 0'C~1 0 
0 "Croi&ST'. 4 0 mmH g ~ 5 0 mmH g <DJI.tlX'^ 

[0 0 3 9] KTi7 U;i^gj;^,5AaD h^y^^^O 

if®?U -i/^WX HU-A«I^K^g:^;^A 1 UC#feSi&^ 10 

AA^^, ^';p-KTi^'j;HE*7A'vMsn. 

~ 1 2 O'COTfiS'C, 3 0mmHg~6 OmmHg©EE 
:^-caif^$n-5, »*L.<«. ifgS*7A«8 5'C~1 
0 S'COTSST, 4 0mmHg~5 OmmHg®ffi:'3T 

jtf^StiSo ffi.lctc. m2(r)i; )V-\iT ^ )im.ti'yh. 

[0 0 4 0] jgJracD^it^fiJfi. ^>fj:< tfc 

U;U^*^AOTjH hAtC. t5j:OCifg?*5A<7);l^ hAJr 
^Jn^fnSdii^tT^-g., *e?ffi©«jhfflCDgtt. *^A 

^coT^"j;i/B?#fc|&j^S(cjt:;i:T. ippm~iooo 
;Jc< t.^i-D<D^)V—^7^*})vm.ti^L.<r>v-j-:f\z. 30 

*5 J:L^i?^;fJ 7 AW h -7 yf'^jjp^n^ ^ 
[0 0 4 1] :*:B^^S$ilLT. ^\zm^inti.^mK) 

/I— fc:> htt^;i'#:«/'-?— fe> hT$)0. ^T®S 

5 - 1 5(0a!H*«S^^nTli.5«^{rtt. l-15*fc 
tt5-2 ofeic0$*a-5. 
[0 0 4 2] ffl^ rjgifiij 5 0 

ifefflfiKI^CDS o^ti:lt%J;0'>^c^ic:^:Srlc?Kr 
•5. icT^ffl$n-5>, fflif ri^-:^(n]j tii. sitnT 

t^tz\t.WL^i^<Dmn<D^oti.u^m^m.^z^f)^i)^ 

gitnTS-SCltSit^-r'S. 50 
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[0 0 4 3] eiciT-fieffl^n-s.. mm r:FfiH4j itt, 
[0 0 4 4] •^a\±\^><Dmtm%= {mt^tiif^u 

0 0, 

WL/Kis>^nrzzfu\d\^><D^)vm xioo, 
m.m^tif:i-:fni^u><D^)\.m xiooo 
m/^m^nrz-:fu\f.u>(D=E)vm xioo. 
[0 0 4 5] 1 

{zmm/-fa\f.vy\tf)^i. 8 4, ^BcfcocTK^as 0. 

8 **:?g % ^ ilt Jtr ^ « (C +55-i^£ fiCD J: . 
*^tf«mfi£#l^. ->i;i/T> K5^:2.-:/ (she 1 

1 and t ube) Rj£;Sro»M^fC«ti^Ufco S 

- 2M!«€:iS«67tm 1 ®X5"->'(75^»'g{::^A$n, 

fi4i^»iC^tt75> b Ufc A C S - 6 ffl!«^§SJ6fc^ 2 
co;?.7^-vroitM^{ciSAL;t:. l 4 9 7 7 
^ratf. ^l<7)X5^->'<DTi5'PU-r>:*fie;Kl£:«. 

CDSS!^ 3 2 0"C75^e 3 3 Ot;(CiltJtbTfTt)n< |g 2 

2 9 0'C(C*i}tLTff*5n/to 7 C ^) )Vm.^^tS 

±mmi3:^^^^m\zmx\.. w-i^mm^3i. 7 mm 

%<D7 i7 ^} )\'m.^^^:^mm^ntz. 7. 

0 2%«yDt!k>«*&!^^ffl(/^fe*147i7U;USsx h 

[0 0 4 6] niseis 2 
{t:#^Syu-H<oyDt;^>7. 8 9'*«%. 
(cgS^/^Pfl/>tfc;5U. 8 6. *3j;t;t7K^^2 1. 

5 ^fiimr^<D[z-\'^fima>^%^^zs^i\f.mm., 

A C F - 2 J;DtA C S - 6 (54<«Sri$«>;fcgEfi41=fC 

«AUit, 1 6 2 8 5B#raroK«^^Hf , miroX5^- 

v'OTTi/nU'f >:ifigSf£C«, JS(7D?aS^3 2 OrA^e 
3 3 Ot:{C*i}f L-TfT^Dtl. m2©X7^->'«T^U;U 
K^figSf£;«. J^rosa^ 280'C*^e)290t: fC^Jt 

WAL.. ¥l^aiS*M0. 7mS%(DTi"j;i'K4*!Ri^ 
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A^mm^mzo ^mmm\it. yat°u 7. 02 
[0 0 4 7] nmm 3 

t/^TfiC^o 3 7. 7MS%<?)7^U;i/S^, 2. 2 a« 
%<7)ifK. 43<^0^6 0aS%a)**^tf7K14rl-&#l^, 
7 0. 7SM%(^-f vyntf;UTir5^— 1>, 2 8. SM 

a%c?)h;i/x>. 0. 2a»%(D@t^, ^ct^o. 3tt 

ail^X hU"Ati2 0. 9 9a«%(7)T^U;i/^^^ 20 

<5^. ia?i?sx h A^io. 4 oaa%<7)7^ u;!/g^^ 

^/u-ei/^Tt. ffia:5(7)fca6<^— ©aia (single p 
ass) (OnMn.. 9 5. 9 6%TSo/!:o 
[0 0 4 8] ^ 1 t;:^$nTi^^ ^^mU'^m 
^*^.^@;^^A(-«^L, ffltBi^XhU-A;^)^^, 

/to iftffil^X hU *y/1-or)3}^ l-Atl, 9 6. 3 8a«% 
<7:)T>:7 3. 0 9M»%cDgr^, 0. 0 1 afi% 

CO*. 9 0 8 p pm(7)-f yyDti;i/T'tr5^— h> 4o^U^ 

9 8 p pmcD ^;I/x>^^^-c^/^/^o HKc^^nrt^^ 30 

^^'!>\Z. ffltiH^X h U ^v/\'-COa[^ hAX h U-A^. 
2 0<0^;U- FZ^ U JU^^g:>^^A(CiSAU. cn*?) 
(Oi7^A;&^bC04^ NA^^^ti. ^1^2SS;J>^^9 6. Sfi 

3(3. ^;[/- KT^ U;Ug^;^^Ac?)ga:l#JX H U-A 

ifS^^*i3^A(c#fc^^n, gan^xhu-Ati¥ 

i^«S;&^'9 0. 8 4a*%CDifg[^^/uT-(.^fCo 
[0 0 4 9] 

ti, 9 4. 4%T*ofco *^liSfi^Jti, 

7KttT^u;uKxhu-A4^co, ?;]WT^u;u^ii«;&t 

37. 7%(7)|KtC, «Siyp-lrX:^^*cfc:<f^ffl-r'5C<h^ 

[0 0 5 0] *S£0i]4 

4 4. 6 6aS%CDT^ 2. 6 7a«%(7)g^ 

^>43J:Z/5 2. 6 6afi%<D7K^^tr*14^'^^^, 
7 0. 1 7SS%<^-r vynbVI/TiiT^- 2 8. 8 
3ms%oh;i/x>. 0. 3 9a«%(;Di?^, i5<tD^ 

0. '^\mM%(nif.^^t^')^-{^)vmmwL'^mt.. m 50 
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f#^nfcffla34^x h u-Ati2 3. 2oma%<7)7^u 

9 6. 0 %T$)o/io 

[0 0 5 1 ] m \ tC^$tlTl'>^J:^{C. fflffi^Jrg'&ilS? 
^^t^^S;^^At::«$&L. asaii^x H U-A7!»^b, 

T^Co fflffi^^X h U 'y/\'-(;)At^>Ati, 9 5. 4 2aa% 

(^T^u;i'S^. 2. 9 6a«%cogfg^, 0. 0 3a«% 

1 1 2 2 p pmCD'l' vyp l::;i/yir7^— 43^: 

D^6 5 p pmco ^;^x>S:-&^-eli^o aitc^^nx 

l^^ct^fC. «&m^XhU^y/N'-0:J^hAXhU-A 

2'^O^Jl^-KT^U;i/^^g;^^A{C«AL. ^ 
n^(7):^^A*^^(^:i^ hA^^4^ti, ¥i^?SS;:?^' 9 6 . 
6as%(DT^ 'J;^K*^^■c^ri/!:o laifc^^nTi^ 

Atl, i^iKI^*;^^Atctt^$n, gttii|^xhU-At^ 
¥l^«S7jf^9 0. 4 iaM%(?5B^®^*^t^o 
[0 0 5 2] 

fi, *:^SS«»i-trtl, 9 5. 3%-rfS»o^o ^^Wmt. 
*MB>^c7)*fSypiiX7j?^\ ^^^«/j:3C<hfcJ:<. 

^T^^jj\^m^<DT^ojim(Dmm^^. 37. 7%t^^ 

4 4. 7%tCti;^L/c;0t. JtST'PirXT, fl&tii(Dfci^) 
[0 0 5 3] ^MM5-W^#|X hU-ACO, TKttT^ 

u ;i/^x h u - A tiM-r -5 it ^iiJn $ 
4 2. 4 0a»%<7)7'^ Uvil/S^. 2. 2oa»%co@^ 
43ct:0^'5 3. 4 oaa%<D*^#tf7K14fg'&J^^, 
6 9. 6 6aM%cD-r yypfcf;UT-tr^-h, 2 8. 6 
8as%(7) h;i/x>. 0. 4oa*%(7)p^, 0. 1 1 
mmxcny ^ ^) ^^xs\. 1 2aa%c7)*^^tr 

;p^tc^^-r'5^it<^Kfitt7j;^'3. 0 5 TfTt:>n/co tttB 
#ix h 'j-Ati2 1, 4 5a«%<7)y^ u;us^. 1. 2 

6a*%C0pgE, 6. 5 5aM%<7)7K, 4 6. 0 3 SS 
%C0< vyPt:;UT't5"-h, ^^XS\%. 9 5aM% 
COH>;^X>^^^TVi/i:o IS?f?gX hU-AtiO. 07 

a«%co7^ 0. A^mM%(j:^mn,. ^x.is'^ 

2. 9 2%0D7K^^^-e^.^/^o JfttH^^x h'j-Aoas 
7X.. }fflSfgC0igSti2 8t:T*ofCo ffltiStCiofrt 
^7^U;US^[ElJR(7D— (Hiail(Z)5&^ti, 9 8. 7%T* 

[0 0 5 4] sifc^^nTi^^cfc^tc. w&mwL'^m 
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fco ttai^X h'J ^7A°-c^4^ hAti. 9 6. 7 4S«% 

<DT!7^)jvm. 2. 3 6mm%<Dmms o. 8 3ss% 

e»nfCo JSJSJSXNU^y/^-ti. 9 9. 6t:<7)¥l^/^^y 
(packing) Um^<^ZS7 6 0 h 

ttJ^X (D^KhAX hU—A^, 2::)<^^;U— 

KT^ U;UK.^S::^^A{c^AL> :Ln^<7)^^I^^^^ 

<D^^bA±}^mt. w-i^mm^^9 7 . 95mm%(DT^ 
0, 0 3 7mm%<Dmm. i. 9 7a»%cDT 

mi i,z^^nx^^^j:oi,z. ^ji—\^Y^^j)umtf^A 
ogm#ixhu-Ati, mmm^:^^A\zm^'^n. s 
ai#;x Hu-Ati¥i^»«;o^9 2. 2 im&%<Dmm. 
3. 1 iafi%coT^u;p^. 4. 0 6S»%<;57K. 

h;i/7Km*6*fm^J;t/9 ot:<^4^ hAr^ST-fTt^n 

fco Bf^l^*;^^A;0^^cD;J^ hAX hU-Ati. ^^t'cJ: 
-SJSMc^^ 5='ai>>? (interchange) 

g&^tj:, :^mmmx-it. 9 6. 2%t?*o^o 
CO 0 5 5] 

hU-AcDtb^^A-S^^ftm^^LTl^-So «a 
l±S{Ct5tt^T^U;^S^IiIiR(7)-[Hliiia(D^^tt. 9 8. 
£ATC0it^Mi:0 2, 2%5ScS^nTt/^^o 

[0 0 5 6 ] mmme itmrn) 

4 2, 8 5SS%<?)Ti:7 U;US^, 2. 5 7MS%<7)e^ 
S^, ^cfct/5 2. 5 8a«%<07K*^tJ*1±S'&i^S:> 
6 8. 4 6fi»%cO< VT'PtfJl/Z'tr^- h> 2 9. 6 

7SS%co h;!/x>, 0. 9 6m&% <Dm^. o. 41 
xhu-AH2 5. 4 imm%(D7^u)im. 1. 54 

aS%<Z)l?K, 7. 6 2fiS%(7);*:. 4 6. 2 7aS% 
vyPbf;PTir7^- 43cfctX2 0. 3 0aS%(^h 
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;^x>^^^TVi;^co hu-Atio. 59as 

%(DT^^J 1. 1 8a»%(7^g^®?. 2. 5 9Sm 

%co<yyphf;U7ir^- 0. O 4llfi%<7) h;ux 
*3ct;D^9 3, 8 8%<7D^KS:^^T^/ifco ttttSftX h 

U-Acossts 1 4t:. tta?S<^SS^i2 8t:T*o 

9 6. 5%1f»ofc. lai (C^^nTl^-Sct^fC. ffltB 
#lJi^i^*^t?»^S:^^A{Cf**&L, jattS^JX hU-A 
T^i^b. vypt:;i^T-tr7^- 4Dj:^>;Ux>^ 

10 l^*U/!:o JfitB^I^X h'J ^://t-4^hAti, 9 5. 3 7S 
m%<DTi7^J)Vm. 3. 6 2fi«%<^i^g!, 0. 9 6a 

m%<DT^^j)im<D-mi^. o. ois»%<7)7K. 29 

0 p pm<7D-r y:/Ph!;i/T-tr^— ^cfcO^2 0ppm 

cDh;^x>^^^Tl^/lo 5 0^'j^-h;u7K 

h;UX>cDIiIiR(;Dfcs6C>ttS?SX hU ^y/N"'-;^^AtCi3l 
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